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© A disc reproducing apparatus for reproducing a disc (15) on which at least audio data such as sound, music 
or the like and image data (46b) such as pictures, characters or the like are recorded is comprised of a 
reproducing device (28, 38, 41, 42, 43) for reproducing audio data recorded on the disc (15), a memory (35a, 
35b) for writing therein image data recorded on the disc (15), a video signal generating circuit (34a, 34b, 39) for 
generating a video signal on the basis of image data (46b) stored in the memory (35a, 35b). a display (13a) 
supplied with the video signal and displaying thereon the image data (46b), and an image processor (34a, 34b) 
for writing the image data (46b) on the memory (35a, 35b) when the audio data is reproduced and selecting the 
image data (46b) written so that selected image data is sequentially displayed on the display (13a). 

FIG. 5A 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention generally relates to disc and disc player for displaying a picture information and, 

more particularly, is directed to a disc and disc reproducing apparatus suitably applied to a CD-I (CD- 
interactive media) disc and a CD-I disc player or the like. 

Description of the Related Art 

w ~ ~ ~ ' ~ 

CD-I (CD-interactive media) systems have been proposed so far to record video data (natural picture, 
animation, computer graphics, etc.), text data, program data or the like in addition to audio data on a CD 
(compact disc) and which can be operated in an interactive fashion. Since the CD-I system has a playback 
function for playing back characters, video data, audio data, computer data and so on, it can be utilized in 

75 AV (audio visual) consumer, appliances based on audio visual field, electronic edition based on characters, 
data base services based on information file, education and amusement based on interactive and answer 
system or the like. Therefore, the CD-I system is expected as new media. 

For the CD-I system, various specifications are decided so that it can maintain compatibility with other 
appliances and that it can be widely utilized at home. More specifically, the CD-I system employs a 68000 

20 system (Motorola) 16-bit microprocessor as a CPU (central processing unit), and CD-RTOS (compact disc 
real-time operating system) based on the existing OS-9 is employed as a real time operating, system for 
handling a variety of files. Furthermore, two trigger buttons and X-Y pointing devices are employed as an 
input device and audio and video systems are prepared as an output system. In addition, the CD-I player is 
designed so as to reproduce, in addition to the CD-I disc, a compact disc (CD-DA) on which normal music 

25 data (CD-DA) are recorded. Further, upon playback of this CD-I disc, for example, image data (referred to 
as a control panel) indicating operation keys such as stop, play/pause, AMS (auto music scan) or the like 
and other image data are respectively read out from the CD-I disc and displayed on an LCD (liquid crystal 
display) device provided on the CD-I player. 

In the disc such as CD-I and the CD-I player, when the CD-DA is reproduced, only image data 

30 associated with the operation keys for reproducing audio data are displayed on the LCD display provided as 
a display unit but image data such as picture, words or the like cannot be sequentially displayed thereon. 

OBJECTS AND SUMMARY OF THE INVENTION 

35 Therefore, it is an object of the present invention to provide an improved disc and disc player in which 
the aforesaid shortcomings and disadvantages encountered with the prior art cannot be eliminated. 

More specifically, it is an object of the present invention to provide a disc and disc player in which 
image such as pictures, words or the like can be sequentially displayed even when a CD-DA area is 
reproduced. 

40 Another object of the present invention is to provide a disc and disc player in which, when image data 
indicative of operation keys such as stop, play/pause. AMS (auto music scan) or the like is displayed on an 
LCD display, image data such as pictures, words or the like can be displayed without being deteriorated 
from a visual standpoint. 

Still another object of the present invention is to provide a disc and disc reproducing apparatus in which 
45 image data to be displayed can be fully displayed and a displayed form of functions of operation keys can 
be changed. 

As a first aspect, the present invention is directed to a disc on which at least audio data such as sound, 
music or the like and image data such as pictures, characters or the like are recorded. This disc has 
recorded thereon program data used to read out image data and program data used to select the image 

50 data read-out when the audio data is reproduced and which is sequentially displayed on display means 
provided in a reproducing apparatus. This disc has further recorded thereon operation image data for 
displaying a control panel having a plurality of operation keys for selecting the audio data or for operating 
the playback of the audio data on the display means of the reproducing apparatus and program data for 
displaying the operation image data on the display means together with the image data. The disc of the 

55 present invention has further recorded thereon program data for displaying the image data in the form of 
compressed data when the operation image data is displayed on the display means together with the image 
data. 

As a second aspect, the present invention is directed to a disc reproducing apparatus for reproducing a 
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disc on which at least audio data such as sound, music or the like and image data such as pictures, 
characters or the like are recorded: This disc reproducing apparatus is comprised of a reproducing means 
for reproducing audio data recorded on the disc, a memory means for writing therein image data recorded 
on the disc, a video signal generating means for generating a video signal on the basis of image data 

5 stored in the memory means, a display means supplied with the video signal and displaying thereon the 
image data, and an image processing means for writing the image data on the memory means when the 
audio data is reproduced and selecting the image data written so that selected image data is sequentially 
displayed on the display means. The disc reproducing apparatus of this invention further includes means for 
writing from the disc operation image data for displaying a control panel having a plurality of operation keys 

io used to select the audio data or to operate the reproduction of the audio data in the memory means, 
reading out the written operation data together with the image data and displaying the control panel on the 
display means together with the image data. This disc reproducing apparatus further includes means for 
displaying the contents of operation functions corresponding to the respective operation keys of the control 
panel at least in two forms and selecting the forms, means for compressing the image data by selecting 

75 and throwing away pixels of the image data and means for displaying the compressed image data on a 
display screen of the display means together with the control panel. This disc reproducing apparatus further 
includes means for selecting a position at which the control panel is displayed on the display screen of the 
display means. 

In accordance with a third aspect, the present invention is directed to a disc reproducing apparatus for 

20 reproducing a disc on which at least audio data such as sound, music or the like and image data such as 
pictures, characters or the like are recorded. This disc reproducing apparatus comprises a memory means 
for writing image data recorded on the disc, means for compressing the image data stored in the memory- 
means by selecting and throwing away pixels of the image data and writing the compressed image data on 
the memory means, a display means supplied with a video signal generated on the basis of the 

25 compressed image data and displaying the compressed image data, means for writing from the disc 
operation image data for displaying a control panel having a plurality of operation keys used to select the 
image data or to operate the reproduction of the image data data in the memory means, and reading out 
the written operation data together with the compressed image data, and means for displaying the control 
panel generated by the operation image data on a display screen of the display means together with the 

30 compressed image data. This disc reproducing further includes means for displaying contents of operation 
functions of respective operation keys of the control panel at least in two forms and selecting these forms. 
This disc reproducing apparatus further includes means for selecting a position at which the control panel is 
displayed on the display screen of the display means. Therefore, the image data such as pictures, words or 
the like are sequentially displayed, the control panel also is displayed and displayed forms of the functions 

35 of the operation keys in the control panel can be changed, which can make the disc reproducing apparatus 
more useful. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 A better understanding of other objects, features, and advantages of the present invention can be 
gained from a consideration of the following detailed description of an illustrative embodiment thereof, in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a perspective view illustrating an overall arrangement of the disc reproducing apparatus 
according to an embodiment of the present invention with a middle lid closed; 
45 FIG. 2 is a perspective view illustrating an overall arrangement of the disc reproducing apparatus 
according to the embodiment of the present invention with the middle lid opened; 

FIG. 3 is a perspective view illustrating an overall arrangement of the disc reproducing apparatus 
according to the embodiment of the present invention with an outer lid closed; 

FIGS. 4A and 4B are schematic diagrams showing formats (i.e., form 1 and form 2) of CD-I sector 
so according to the embodiment of the present invention, respectively; 

FIG. 4C is a schematic diagram showing an arrangement of a sub header according to the embodiment 
of the present invention; 

FIG. 5, which is formed of FIGS. 5A and 5B drawn on two sheets of drawings so as to permit the use of 
a suitably large scale, is a block diagram showing the inside of a disc reproducing apparatus according 
55 to the embodiment of the present invention; 

FIG. 6, which is formed of FIGS. 6A and 6B drawn on two sheets of drawings so as to permit the use of 
a suitably large scale, is a flowchart to which references will be made in explaining operation of the disc 
reproducing apparatus according to the embodiment of the present invention; 
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FIG. 7A is a schematic representation of a display screen of the disc reproducing apparatus according to 
the embodiment of the present invention upon playback and illustrating the condition such that a disc is 
not yet loaded on to the apparatus; 

FIG. 7B is a schematic representation of the display screen of the disc reproducing apparatus according 
5 to the embodiment of the present invention upon playback and illustrating the condition such that the 
CD-DA disc is loaded on to the apparatus; 

FIG. 7C is a schematic representation of the display screen of the disc reproducing apparatus according 
to the embodiment of the present invention upon playback and illustrating the condition such that the 
CD-I disc is loaded on to the apparatus; 
w FIG. 7D is a schematic representation of the display screen of the disc reproducing apparatus according 
to the embodiment of the present invention upon playback and illustrating the condition such that the 
CD-I/CD-DA disc is loaded on to the reproducing apparatus; 

FIG. 8 is a flowchart to which references will be made in explaining operation of the disc reproducing 
apparatus according to the embodiment of the present invention upon playback; 
75 FIG. 9 is a flowchart to which references will be made in explaining operation of the disc reproducing 
apparatus according to the embodiment of the present invention upon playback; 

FIGS. 10A and 10B are respectively schematic representations illustrating specific examples of the 
display screen when the disc is played back according to the present invention; and 
FIGS. 11A and 11B are respectively schematic representations illustrating specific examples of the 
20 display screen when the CD-I/CD-DA disc is loaded. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the present invention will hereinafter be described with reference to the accompany- 
25 ing drawings. In this embodiment, the present invention is applied to the CD-I player. : . 

In FIGS. 1 to 3, reference numeral 1 generally designates the entirety of the CD-I disc player according 
to the present invention. The CD-I disc player 1 of this embodiment has a liquid crystal display (LCD) 13 
unitarily formed therewith so that the user can carry this CD-I disc player 1 outdoors. Further, the CD-I disc 
player 1 can be miniaturized and reduced in weight by the use of parts fabricated as ICs, semiconductor 
30 chips or the like. The overall dimension of the CD-I disc player 1 is 140mm wide, 170 mm long and 60 mm 
high, for example. 

The CD-I disc player 1 has a player unit 2 the casing of which houses therein an optical disc drive unit 
for rotating a disc 15 loaded therein, an optical pickup drive unit for moving an optical head along the radial 
direction of the disc 15 and a printed circuit board on which circuits for processing a reproduced signal - 

35 from the optical pickup head are mounted. Also, the microcomputer formed of the 68000-type (Motorola) 
CPU is housed within the casing of the player unit 2. 

Further, a headphone jack 3, a volume control dial 4 and a power on-off switch 5 are disposed on a 
front side wall 2a of the player unit 2, and an open button 6 is disposed on the front upper edge of the front 
side wall 2a of the player unit 2. 

40 A middle lid 7 is rotatably disposed on the player unit 2 of the CD-I disc player 1. If the above- 
mentioned open button 6 is depressed, then the middle lid 7 is opened as shown in FIG. 2. If the middle lid 
7 is opened, then the disc 15 can be loaded on and unloaded from a disc loading portion of the player unit 
2. A window portion 8 is disposed in the middle lid 7 and this window portion 8 is engaged with a 
transparent member so that the user can visually confirm the rotating state of the disc 15 loaded on the 

45 player unit 2 through the window portion 8. 

Trigger buttons 10a and 10b and an X-Y pointing device 11 are disposed on the front edge of the 
middle lid 7. The user can point the position of the optical disc 15 in the X and Y directions by depressing 
parts shown by triangles in FIGS. 1 and 2 displaced in the upper, lower, left and right directions from the 
center. The X-Y pointing device 11 might be pointing devices such as a track ball, a mouse, a joystick or 

50 the like. 

An outer lid 12 is rotatably disposed on the middle lid 7 and this outer lid 12 can be opened in a 
manual fashion. The outer lid 12 can be opened by 90 degrees or more and can be fixed in a 
predetermined opening angle 6 as shown in FIG. 1. The 4-inch LCD display 13a, for example, is disposed 
on a rear or inner surface 12a of the outer lid 12. When the outer lid 12 is opened, then the LCD display 
55 13a is exposed as shown in FIG. 1 so that the user can watch the picture screen of the LCD display 13a. 

An LCD drive switch 14 is provided on the rear surface 12a of the outer lid 12 and the LCD display 13 
can be turned on and off by operating the LCD drive switch 14. 

Further, as shown in FIG. 3, an LCD display 13b for CD-DA is provided on the front wall of the outer lid 
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12. When the LCD display 13a is not needed, or when the CD-DA disc is played back, by closing the outer 
lid 12 toward the front, the disc CD-I disc player can be utilized similarly to the portable compact disc 
reproducing apparatus which are now widely available on the market. Incidentally, the CD-DA LCD display 
13b might be provided on a front surface 12b or on a side surface 12c of the outer lid 12 and can display 
5 thereon the number of music programs, music number or music name of the music now played back upon 
reproduction of the CD-DA. These informations may be displayed on both of or either of the LCD displays 
13a and 13b. 

The CD-I disc player 1 of this embodiment can reproduce a CD-I disc, a CD-I/CD-DA disc (disc in which 
CD-I tracks and CD-DA tracks are formed in a mixed state) and CD-DA disc (standard compact disc for 
w playing back musical program) as the optical disc 15. The data format of the CD-I disc will be described 
below. 

According to the CD-I disc, data can be recorded on the in the format based on the CD-ROM (CD-read 
only memory) and the recorded unit of data is block similarly to the CD-ROM. One block corresponds to 98 
frames and the capacity of one block is expressed as: 

75 

6 (audio data number) x 2 (stereophonic 2 channels) x 2 (byte unit conversion) x 98 (frame number) = 2352 
bytes 

The entire recording capacity of the CD-I disc becomes about 640 Megabytes when the CD-I disc is 12 cm 
20 in diameter. 

Two Kinds of form 1 and form 2 are available as data structures of the CD-I and the forms 1 and 2 
correspond to mode 1 and mode 2 of the CD-ROM, respectively. 

According to the mode 1 in the CD-ROM, an error detecting code and an error correcting code are 
added to data of one block so that the powerful error correction becomes possible, while according to the 
25 mode 2 in the CD-ROM, the error detecting code and the error correcting code are not added to data, 
thereby to provide a large amount of user data 

In the CD-I, the form 1 and the form 2 can be designated at every block and also the form 1 and the 
form 2 can be recorded on one optical disc in a mixed state. 

The CD-I format is different from the CD-ROM format in that a sub-header of 8 bytes is provided at the 
30 starting portion of the user data. Of this sub-header, respective blocks on which sound, picture and data are 
recorded are time-division-multiplexed at the block unit. Then, in order to process these data in a real time 
fashion, necessary data are written doubly and accommodated. The sub-header is composed of four items 
of file number, channel number, sub mode and data type. 

FIG. 4A shows a data structure of form 1. In the data structure of form 1, a synchronizing (sync.) code 
35 (12 bytes) is provided at the head thereof which is followed by a header (4 bytes) and the sub-header (8 
bytes), in that order. The sub-header (8 bytes) is followed by user data (2048 bytes) to which there are 
added an error detection code EDC (4 bytes), P parity (172 bytes) and Q parity (104 bytes) for error 
correction. The form 1 is high in error correction capability and is therefore suitable for the case such that 
data such as character data, program data or the like in which error interpolation is impossible are 
40 processed. 

FIG. 4B shows a data structure of form 2. According to the form 2, a sync, code (1 2 bytes) is provided 
at the head thereof and the sync, code is followed by a header (4 bytes) and a sub-header (8 bytes), in that 
order. The sub-header is followed by user data (2324 bytes) and a reserve area (4 bytes). This form 2 is 
suitable for processing data such as audio data, video data or the like in which error can be interpolated. 
45 The sub-header added to the starting portion of the user data is composed of the file number (2 bytes), 
the channel number (2 bytes), the sub mode (2 bytes) and the data type (2 bytes) as shown in FIG. 4C. 

Audio data is written in the CD-I disc in the following four modes: 

According to a first mode, the audio data is written under the condition such that a sampling frequency 
is 44.1 kHz and a quantization bit number is 16 bits, which is the same as the recording system of the 
so existing CD-DA. The first mode is intended to perform ultra-high fidelity playback. 

A second mode employs an ADPCM (adaptive differential PCM (pulse code modulation) as a recording 
system. In this mode, the sampling frequency is 37.8 kHz and the quantization bit number is 8 bits. The 
second mode can reproduce sound of quality substantially equal to that of the LP (long play) record. The 
playback time is 2 hours in the stereophonic mode and 4 hours in the monaural mode. This second mode is 
55 intended to perform high fidelity playback. 

A third mode employs the ADPCM as a recording system, in which the sampling frequency is 37.8 kHz 
and the quantization bit number is 4 bits. According to the third mode, sound of quality substantially equal 
to that of FM broadcasting can be reproduced. A playback time of the third mode is 4 hours in the 



6 



EP 0 497 252 A2 



stereophonic ,ode and 8 hours in the monaural mode. The third mode is intended to perform high fidelity 
playback of long period of time. 

A fourth mode employs the ADPCM as a recording system, in which the sampling frequency is 18.9 
kHz and the quantization bit number is 4 bits. A playback time is 8 hours in the stereophonic mode and 16 
5 hours in the monaural mode. The fourth mode is intended to play back speech. 

Video data will be described next and the video data is processed in accordance with the types thereof 
as follows: 

In the case of the natural picture, a sampling frequency of a luminance signal Y is selected to. be 7.6 
MHz, a sampling frequency of color difference signals U, V is selected to be 3.8 MHz and these luminance 

10 signal- Y and color difference signals U, V are sampled at the ratio of 4 : 2 : 2. Then, respective 8 bits are 
compressed and then recorded as 4 bits, while they are expanded to 8 bits upon playback. - 

In the case of the graphics data, a CLUT (color lookup table) is employed, and three modes of 256 
colors (8 bits), 128 colors (7 bits) and 16 colors (4 bits) are available as GLUT graphics data. Therefore, in 
use, the user can select necessary colors from about 16800000 colors and use the same. 

15 In the case of animation, a run length code is employed. The run length code is used to compress 
image data by utilizing color data and the length between pixels. The animation can be realized on the full 
screen by using such run length code. 

An example of the disc according to this invention will be described. In the CD-I disc, mechanical 
dimensions such as dimension of outer diameter, dimension of central aperture, thickness or the like, optical 

20 parameters such as refractive index, reflectivity or the like, recording parameters such as disc rotation 
direction, recording linear, velocity, shape of track, track pitch or the like, circumstance and situation in use 
are selected to be exactly the same as those of the ordinary compact disc (CD-DA) for music. 

It is determined by the content of a TOC (table of contents) on the read-in area of the optica! disc 
whether or not the optical disc is the CD-I disc. That is, in the CD-I disc or in the CD-I/CD-DA disc, PSEC is 

25 "10" when POINT = AO, while in other discs; PSEC is "00" when POINT = AO. Accordingly, from the 
PSEC provided when POINT = AO, the type of the optical disc, i.e., whether the optical disc is the CD-I 
disc, the CD-I/CD-DA disc or other disc can be judged. Further, a control field of the CD-I disc when POINT 
= AO, A1, A2 is (01X0), while the control field of the CD-I/CD-DA disc when POINT = AO is constantly 
(01X0) and the control field of other disc is (00X0). Accordingly, it can be determined by the control field 

30 whether the optical disc is the CD-I disc or the CD-I/CD-DA. 

The CD-I includes audio data and high speed processing must be executed in a real time fashion so 
that the processing is executed by means of machine language. As a CPU for such high speed processing, 
a 68000-type (Motorola) of a 16-bit CPU is designated. Further, a CD-RTOS (real time operating system) 
which handles a variety of files is based on the OS9 and the program therefor is stored in a ROM (read only 

35 memory), which is fabricated into the system. At least two trigger buttons and the X-Y pointing device are 
prepared as the input device and two outputs are provided for audio and video systems. Furthermore, the 
CD-I disc player is designed so as to reproduce the CD-DA disc for music entertainment. 

The inside arrangement of the disc reproducing apparatus according to the present invention will be 
described below with reference to FIG. 5. In this case, FIG. 5 is formed of FIGS. 5A and 5B drawn on two 

40 sheets of drawings so as to permit the use of a suitably large scale. 

Referring to FIG. 5, the disc 15 is rotated by a spindle motor 21 in a CLV (constant linear velocity) 
fashion. The rotation of the spindle motor 21 is controlled by a spindle servo circuit 22 on the basis of a 
clock reproduced from a CD reproducing circuit 28. Also, the spindle servo circuit 22 is supplied with an 
output of a system controller 20. 

45 A recorded signal on the disc 15 is reproduced by an optical pickup head 23 and the optical pickup 
head 23 is supported by a biaxial device (not shown). This biaxial device is supplied with an output of a 
focus tracking servo circuit 25. The focus tracking servo circuit 25 is supplied with an output of the system 
controller 20 and servo-controls the optical head 23 in the two axial directions, i.e., the focusing direction 
and the tracking direction on the basis of an output of a photo-detector (not shown). 

so The optical head 23 is made movable in the radial direction of the disc 1 5 by a slide feed mechanism 
24 utilizing, for example, a linear motor. The slide feed mechanism 24 is controlled by a sled servo circuit 
26 and the sled servo circuit 26 is supplied with the output of the system controller 20. This slide feed 
mechanism 24 enables the optical head 23 to access a desired track position. 

The output of the optical head 23 is supplied through an RF amplifier 27 to the CD reproducing circuit 

55 28. The CD reproducing circuit 28 is composed of a bit clock reproducing circuit or the like. The output of 
the optical head 23 is EFM (eight-to-fourteen modulation)-modulated and error-corrected by the CD 
reproducing circuit 28. The CD reproducing circuit 28 is controlled by the system controller 20. 

An output of the CD reproducing circuit 28 is supplied to a CD-ROM reproducing circuit 29. The CD- 
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ROM reproducing circuit 29 is formed of a sync, detecting circuit, a descramble circuit, an error-correcting 
circuit or the like. In the CD reproducing circuit 28, a sync, code is detected, scrambled data is 
descrambled, a header address is checked and a target block is accessed. Further, in the case of the form 
1, an error correction is performed. The CD-ROM reproducing circuit 29 is controlled by the system 
5 controller 20. 

The system controller 20 is supplied with an input from an input device 30, and the input device 30 is 
composed of two trigger buttons 10a, 10b and the X-Y pointing device 11. 

A CPU 31 is adapted to control the entirety of the CD-I system and might be a 68000 type CPU 
(Motorola). The CPU 31 is coupled with, a master controller 32 and the CPU 31 and the system controller 20 
w are coupled in a bidirectional fashion. A bus 33 is led out from the CPU 31. Incidentally, the CPU 31 and 
the master controller 32 might be fabricated as one-chip IC. 

Data reproduced by the CD-ROM reproducing circuit 29 is sent to the bus 33 and the bus 33 is coupled 
with RAMs (random access memories) 35a and 35b via video controllers 34a and 34b. Also, the bus 33 is 
coupled with a system ROM 36 and a back-up nonvolatile RAM 37 in a bidirectional fashion. Further, the 
75 buss 33 is coupled with an audio decoder 38. 

Of data reproduced by the CD-ROM reproducing circuit 29, image data is supplied to the video 
controllers 34a and 34b under the control of the CPU 31. The video controllers 34a and 34b derive video 
signals based on the image data. These video signals are supplied to a video synthesizer 39. The video 
signal from the video controller 34a and the video signal from the video controller 34b are synthesized by 
20 the video synthesizer 39. An output of the video synthesizer 39 is supplied through an LCD circuit 40a to an 
LCD display 13a. The driving of the LCD display 13a is turned on and off by the LCD drive switch 14. 

Of data reproduced by the CD-ROM reproducing circuit 29, audio data is supplied to the audio decoder 
38 under the control of the CPU 31. If the audio data is the ADPCM data, then the AD PCM data is decoded 
by the audio decoder 38 and the audio data thus decoded is supplied to and converted to an analog signal 
25 by a D/A (digital-to-analog) converter 41 . This analog audio signal is delivered from an output terminal 3 or 
headphone jack through a low-pass filter 42 and an amplifier 43. The level of an audio signal from the 
terminal 3 can be adjusted by the volume dial 4. 

Operation in which the disc 15 is loaded on to the CD-I disc player 1 and then reproduced will be 
1 described below. 

30 FIG. 6 shows a flowchart to which references will be made in explaining operation where the LCD 
display 13a is turned on. 

Referring to FIG. 6, the power on/off switch 5 (see FIG. 1) is turned on and then it is determined in 
decision step 51 whether or not a calendar and an internal clock are set. If a YES is output at decision step 
51 , then the processing proceeds to the next step 52. If on the other hand a NO is output at decision step 
35 51 , then the processing proceeds to the next decision step 53. 

In step 52, the X-Y pointing device 11 and the two trigger buttons 10a and 10b are operated to set the 
calendar and the internal clock and the processing proceeds to the next decision step 53. 

It is determined in decision step 53 whether or not the disc 15 is loaded on the CD-I disc player 1. If an 
answer is a YES at decision step 53, then the processing proceeds to step 56. If on the other hand the disc 
40 15 is not yet loaded on to the CD-I disc player 1 as represented by a NO at decision step 53, then the 
processing proceeds to step 54, whereat a display indicating that the disc 15 is not yet loaded is displayed 
on a display area 45 of the LCD display 13a and also the calendar and time are displayed on a display area 
46 as shown in FIG. 7A. Then, the processing proceeds to the next decision step 55. 

In decision step 55, it is determined whether or not the disc 15 is loaded on to the CD-I disc player 1. If 
45 a YES is output at decision step 55, then the processing proceeds to step 56. In step 56, the TOC of the 
innermost periphery of the disc 15 is accessed and the processing proceeds to the next decision step 57. 

It is determined in decision step 57 on the basis of the TOC data whether the disc 15 loaded is the CD- 
I/CD-DA disc, the CD-I disc or the CD-DA disc. That is, in the CD-I disc or the CD-I/CD-DA disc, when 
POINT = AO, PSEC is "10", while in other discs when POINT = AO, PSEC is "00". Therefore, from PSEC 
so when POINT = AO, it can be determined whether the optical disc 15 is the CD-I disc, the CD-I/CD-DA disc 
or the CD-DA disc. If a YES is output at decision step 57, or if the disc 15 loaded is a CD-DA disc, then the 
processing proceeds to step 58. 

In step 58, a display indicating that the CD-DA disc is loaded on the CD-I disc player 1 is displayed on 
the LCD display 13a. More specifically, when the CD-DA disc is loaded on to the CD-I disc player 1, then 
55 the display indicating the disc loading is displayed on the display area 45 of the LCD display 13a and 
displays of operation keys such as PLAY, AMS, STOP or the like for operating the CD-DA disc are 
displayed on the display area 46, respectively as shown in FIG. 7B. Then, the processing proceeds to a 
sub-routine S1 which will be described later. 



V 
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If the disc 15 is not the CD-DA disc as represented by a NO at decision step 57, the processing 
proceeds to the next decision step 60, whereat it is determined whether the disc 15 loaded is the CD-I disc 
or the CD-I/CD-DA disc. More specifically, the control field of the CD-I disc is (01X0) when POINT = AO, 
A1, A2 f the control field of the CD-I/CD-DA disc is constantly (00x0) when POINT = AO and the control field 
5 of other disc is (00X0). Accordingly, it can be determined on the basis of the control field whether the disc 
15 loaded is the CD-I disc or the CD-I/CD-DA disc. Then, the processing proceeds to the next step 61. 

In step 61 , a display indicating that the CD-I disc is loaded on the CD-I disc player 1 is displayed on the 
LCD display 13a. That is, when the CD-I disc is loaded on to the CD-I disc player 1, then a display 
indicating the disc loading is displayed on the display area 45 of the LCD display 13a and a title of 
10 application software or the like is displayed on a display area 47 as shown in FIG. 7C. Then, the processing 
proceeds to the next sub-routine S2, whereat a predetermined processing is carried out . and then the 
processing proceeds to the next step 62. The sub-routine S2 will be described later with reference to FIG. 
9. 

In step 62, if the user operates the CD-I disc player 1 by using the X-Y pointing device 11 and the 
75 trigger buttons 10a, 10b in accordance with the instruction on the application software, then then the CD-I 
disc can be reproduced accordingly. 

If it is determined at decision step. 60 that the disc 15 is not the CD-I disc, then it is determined that the 
disc 15 loaded is the CD-I/CD-DA disc. Then, the processing proceeds to the next step 63. In step 63, when 
the CD-I/CD-DA disc is loaded on to the CD-I disc player 1 , the display of the disc loading is displayed on 
20 the display area 45 of the LCD display 13a, also displays of operation keys such as PLAY, AMS, STOP or 
the like for operating the CD-DA are displayed on the display area 46 and the title of the application 
software or the like is displayed on the display area 47 as shown in FIG. 7D. Then, the processing proceeds 
to step 64. 

In step 64, the user operates the X-Y pointing device 11 and the trigger buttons 10a and 10b to select 
25 the playback of the disc. Then, the processing proceeds to the next decision step 65. 

It is determined in decision step 65 whether or not the playback of the CD-DA is selected. If a YES is 
output at decision step 65, then the processing proceeds to the sub-routine S1 which will be described 
later. If on the other hand a NO is output at decision step 65, then the processing proceeds to the sub- 
routine S2, which will be mentioned later, in which a predetermined processing is carried out and the 
30 processing proceeds to step 67. . 

In step 67, if the user operates the CD-I player 1 by the X-Y device 11 and the trigger buttons 10a, 10b 
in accordance with the instruction of the application software, the CD-I/CD-DA is reproduced in response to 
this operation. 

As described above, in the case of the CD-I/CD-DA disc, the playback of only the CD-DA area can be 

35 carried out, thereby only a sound of the application software being enjoyed. 

When the CD-DA disc is reproduced, then only the audio data is reproduced so that no data need be 
displayed on the LCD display 13a provided on the rear surface 12a of the outer lid 12. Further, when only 
the audio data is reproduced from the CD-I/CD-DA disc, the display on the LCD display 13a is not needed. 
If the LCD display 13a is driven when no data need be displayed on the LCD display 13a as described 

40 above, the power is consumed uselessly. To remove this disadvantage, in the CD-I disc player 1 of this 
embodiment, the LCD display 13a can be turned on by the LCD drive switch 14 if no data need be 
displayed thereon, thereby reducing the power consumption. In this case, the LCD controller 40b is 
controlled by the system controller 20 and a display information signal indicative of the music program 
number or the like is supplied to the LCD controller 40b, whereby the music information is displayed on the 

45 LCD display 13b. 

However, if the LCD display 13a is turned off by the LCD drive switch 14, then the user cannot operate 
the CD-I disc player 1 while watching the informations displayed on the LCD display 13a. To solve this 
problem, it may be proposed to provide keys exclusively used for playing back the audio data in addition to 
the trigger buttons 10a, 10b and the X-Y pointing device 11. This proposal, however, increases the number 

so of keys, which as a result causes the disc reproducing apparatus to become large in size. Therefore, 
according to this embodiment, when the disc loaded is the CD-DA disc and the LCD display 13a is turned 
off or when the disc loaded is the CD-DA disc for playing back the audio data and the LCD display 13a is 
turned off, the trigger buttons 10a, 10b and the X-Y pointing device 11 are designed to function as the keys 
exclusively used for playing back the audio data. More specifically, for example, the trigger button 10a 

55 functions as a "PLAY/PAUSE key", the trigger button 10b functions as a "STOP key" and the left and right 
parts of the X-Y pointing device 11 function as an "AMS key" so that, even when the LCD display 13a is 
turned off, then various audio reproducing operations can be carried out freely. Incidentally, no video data is 
reproduced from the CD-DA disc so that, when the CD-DA disc is loaded on the CD-I disc player 1, then 
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the trigger buttons 10a, 10b and the X-Y pointing device 11 may function as the keys exclusively used for 

reproducing the audio data regardless of the on/off state of the LCD display 13a. Further, the trigger buttons 

10a, 10b and the X-Y pointing device 11 may function as the keys exclusively used for reproducing the 

audio data so long as the LCD display 13a is turned off regardless of the type of the disc loaded. 
5 Furthermore, such a variant also may be possible that "PLAY/PAUSE", "STOP", "AMS" and so on may be 

displayed on the LCD display 13b and selected by the X-Y pointing device 11. 

The above-mentioned sub-routine S1 will be described with reference to FIG. 8. In this embodiment, 

when audio data recorded on the disc 15 is reproduced, then image data is displayed on the LCD display 

1 3a in accordance with the program recorded on the disc 1 5. 
w In this sub-routine Si. referring to FIG. 5, image data (e.g., words, pictures or the like) from the disc 15 

is read out by the CPU 31 shown in FIG. 5 and the image data thus read out is written in the RAM 35a or 

35b in step 70. Then, the processing proceeds to step 71 . 

In step 71, an n'th image data is displayed on the LCD display 13a and then the processing proceeds 

to step 72. When this CD-I player 1 is utilized as a so-called KARAOKE machine (machine for reproducing 
75 recorded musical accompaniment for amateur singers) and the disc 15 exclusively used for such musical 

accompaniment is reproduced, in step 71', the user selects the musical program number and song name by 

the trigger buttons 10a, 10b and the X-Y device 11, and the words of the selected song are displayed on 

the LCD display 13a. 

In step 72, the playback of the disc 15 is started by the user by operating the trigger buttons 10a, 10b 
20 and the X-Y pointing device 11. During the playback, the processing proceeds to the sub-routine S2, which 
will be described later, data compression or the like is carried out. Then, the processing proceeds to the 
next decision step 73. 

It is determined in decision step 73 whether or not the playback is ended. If a YES is output at decision 
step 73, then the processing proceeds through the sub-routine S1 . If on the other hand a NO is output at 
25 decision step 73. then the processing proceeds to the next decision step 74. It is determined in decision 
step 74 whether or not a predetermined time after the start of reproduction is passed. If a YES is output at 
decision step 74, then the processing proceeds to the next step 75, while if a NO is output at decision step 
74, then the processing returns to step 73 again. In that event, it may be determined on the basis of time 
: data from the internal clock or time data or the like recorded beforehand in the disc 15 whether or not the 
30 predetermined time is passed. 

In step 75, (n + 1)*th image data is displayed on the LCD display 13a and the processing proceeds to 
sub-routine S2 again. When the above-mentioned KARAOKE disc 15, for example, is reproduced, then it 
may be proposed that words of the selected song displayed on the LCD display 13a are divided at every 
predetermined time. With this arrangement, the singer can sing a song well while watching the words 
35 displayed on the LCD display 13a. 

As is apparent from the above, since the image data is displayed on the LCD display 1 3a in accordance 
with the program recorded on the disc 15 when the audio data recorded on the disc 15 is reproduced, 
r image data such as pictures, words and so on are sequentially displayed on the LCD display 13a, which 
• . makes the disc reproducing apparatus of the present invention more useful. 
40 The above-mentioned sub-routine S2 will be described with reference to a flowchart forming FIG. 9. 
This sub-routine S2 might be one such that is previously recorded on the disc 15 or in the system ROM 36 
of the player unit 2. In this embodiment, when the image data such as pictures or the like from the disc 15 
are displayed on the LCD display 13a, the display from the operation keys such as "STOP", 
"PLAY/PAUSE", "AMS" (auto music scan) or the like (i.e., display position of these operation keys on the 
45 display screen and methods) can be selected by the trigger buttons 10a, 10b and the X-Y pointing device 
11. Also, when the image data such as pictures or the like are partly hidden and not fully displayed on the 
display screen of the LCD display 13a by other image data such as the control panel 46a (see FIGS. 10A 
and 10B), the image data can be reduced, for example, in size by using these trigger buttons 10a, 10b and 
the X-Y pointing device 11 so that the image data can be fully displayed on the display screen of the LCD 
so display 13a. 

More specifically, in this sub-routine S2, as shown in FIG. 9, it is determined in decision step 76 
whether or not the playback of the CD-DA disc is started, i.e., whether or not the trigger buttons 10a, 10b 
and the X-Y pointing device 11 for playback and scanning of the CD-DA are depressed. If a YES is output 
at decision step 76, then the processing proceeds to the next decision step 77, while if a NO is output at 
55 decision step 76, then this sub-routine S2 is ended. For simplicity, the trigger buttons 10a, 10b will 
hereinafter be referred to as a button A (trigger button 10a) and a button B (trigger button 10b), 
respectively. 

It is determined in decisions step 77 whether or not the button A (trigger button 10a) and the button B 
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(trigger button 10b) are depressed simultaneously. If a YES is output at decision step 77, then the 
processing proceeds to step 78. If on the other hand a NO is output at decision step 77, then the 
processing proceeds to the next decision step 79. If a YES is output at decision step 77 (i.e., the processing 
proceeds to step 78), as shown in FIG. 10A, image data 46b such as picture or the like is partly hidden on 

5 the display screen of the LCD display 13a by the display of the control panel 46a for indicating operation 
keys necessary for reproducing the CD-DA, for example. 

When the image data 46b such as picture or the like is partly hidden on the display screen of the LCD 
display 13a by the display of the control panel 46a for indicating operation keys necessary for reproducing 
the CD-DA, for example, as shown in FIG. 10A, in step 78, respective pixels of the image data 46b written, 

io for example, in the RAM 35a or 35b. (see FIG. 4) are selected and thrown away properly to be compressed 
and then written in the RAM 35a or 35b together with the image data on the control panel 46b. Then, the 
image data 46b written and the control pane! 46a are read out and thereafter, they are processed by the 
video synthesizer 39a and the LCD driver circuit. 40a and thereby displayed on the display screen of the 
LCD display 13a. At that time, as shown in FIG. 10B, the reduced image data 46b is displayed on the 

75 display screen of the LCD display 13a and the control panel 46a indicating the operation keys also are 
displayed thereon. Then, the sub-routine S2 is ended. 

It is determined in the next decision step 79 whether or not the button A (trigger button 10a) and the 
upper part of the X-Y device 11 are depressed. If a YES is output at decision step 79, then the processing 
proceeds to step 80, while if a NO is output at decision step 79, then the processing proceeds to the next 

20 decision step 81. 

In step 80, as shown in FIG. 11 A, the address of the whole image data 46b is changed so as to be 
displayed on the left on the display screen of the LCD display 13a, the control panel 46a is arrayed in the 
longitudinal direction and the address of the control panel 46a is changed so as to be displayed on the right 
on the display screen of the LCD display 13a. In this case, let it be assumed that the image data 46b was 

25 already reduced in size at that very moment. Further, the display form of the respective operation keys on 
the control panel 46a in FIG. 11 A will be described later. 

It is determined in decision step 81 whether or not the button A (trigger button 10a) and the lower part 
of the X-Y device 1 1 are depressed. If a YES is output at decision step 81 , then the processing proceeds to 
decision step 82, while if a NO is output at decision step 81, then the processing proceeds to the next 

30 decision step 83. 

In step 82, as shown in FIG. 11B, the address of the whole image data 46b is changed so as to be 
displayed on the right of the display screen of the LCD display 13a, the control panel 46a is arrayed in the 
longitudinal direction and the address of the control panel 46a is changed so as to be displayed on. the left 
of the display screen of the LCD display 13a. Also, in this case, let it be assumed that the image data was 

35 already reduced in size. Further, the display form of the respective operation keys on the control panel 46a 
in FIG. 11B will be described later. 

It is determined in decision step 83 whether or not the button B (trigger button 10b) and the upper part 
of the X-Y device 11 are depressed. If a YES is output at decision step 83, then the processing proceeds to 
the next step 84, while if a NO is output at decision step 83, then the processing proceeds to the next 

40 decision step 85. 

In step 84, as shown in FIG. 11 A, functions of the respective operation keys on the control panel 46a 
are displayed in the style of 

^ NT J-tl ]/ [-&-*L/-B^t], [i£_M] and V ] 

in the Japanese language. Image data of 

J, [ -ft-*. /-*f<S*3 , ) and 



55 

are recorded in the disc 15 in advance. 

It is determined in decisions step 85 whether or not the button B (trigger button 10b) and the lower part 
of the X-Y device 1 1 are depressed. If a YES is output at decision step 85, then the processing proceeds to 
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step 86, while if a NO is output at decision step 85, then the processing returns to decision step 76. 

In step 86, as shown in FIG. 1 1 B, the functions of the respective operation keys of the control pane! 46a 
are displayed in the form of [STOP], [PLAY/PAUSE], [F SCAN] and [R SCAN] by both the English language 
and English abbreviations. Incidentally, image data of these [STOP], [PLAY/PAUSE], [F SCAN] and [R 
5 SCAN] are recorded beforehand in the disc 15. 

As described above, according to this embodiment, if the button A (trigger button 10a) and the button B 
(trigger button 10b) are depressed, the image data 46b is reduced in size and displayed on the display 
screen of the LCD display 13a; 

if the button A (trigger button 10a) and the upper part of the X-Y pointing device 11 are depressed, the 
w image data 46b is displayed on the left side of the display screen of the LCD display 13a, the control panel 
46a is arrayed in the longitudinal direction and this control panel 46a is also displayed on the right of the 
display screen of the LCD display 1 3a; 

if the button A (trigger button 10a) and the lower part of the X-Y pointing device 11 are depressed, then 
the image data 46b is displayed on the right side of the display screen of the LCD display 13a, the control 
75 panel 46a is arrayed in the longitudinal direction and this control panel 46a is also displayed on the left side 
of the display screen of the LCD display 13a; 

if the button A (trigger button 10a) and the button B (trigger button 10b) are depressed, then the image 
data 46b is reduced in size and displayed on the display screen of the LCD display 13a; 

if the button B (trigger button 10b) and the upper part of the X-Y pointing device 11 are depressed, the 
20 displays indicative of the functions of the respective operation keys of the control panel 46a displayed on 
the display screen of the LCD display 13a are displayed in Japanese; 

if the button B (trigger button 10b) and the lower part of the X-Y pointing device 11 are depressed, the 
displays indicative of the functions of the respective operation keys of the control panel 46a displayed on 
the display screen of the LCD display 13a are displayed in English; and 
25 if any of the above buttons is not depressed, then the image data 46b is not modified and displayed ;on 
the display screen of the LCD display 13a and the displays indicative of the functions of the respective 
operation keys of the control panel 46a are displayed in the form of signs as shown in FIGS. 7B and 7D. 

Accordingly, if the button A (trigger button 10a) and the upper part of the X-Y pointing device 11 are 
depressed and the button B (trigger button 10b) and the upper part of the X-Y pointing device 11 are 
30 depressed, then the displayed state becomes as shown in FIG. 11 A. If the button A (trigger button 10a) and 
the lower part of the X-Y device 11 are depressed and the button B (trigger button 10b) and the lower part 
of the X-Y pointing device 11 are depressed, then the displayed state becomes as shown in FIG. 11B. 

Incidentally, the combination, order or the like of the depression of the trigger buttons 10a, 10b and the 
X-Y pointing device 1 1 for determining the displayed state or the like on the display screen of the LCD 
35 display 13a are not limited thereto and can be freely selected. 

As described above, according to this embodiment, the user can make the selection such that the 
image data 46b provided as the software on the disc 1 5 is reduced in size and displayed on the LCD 
display 13a, the control panel 46a is displayed in the longitudinal or lateral direction on the LCD display 13a 
or that the functions of the respective keys of the control panel 46a are displayed by signs or in Japanese 
40 or English. Thus, even when the image data 46b is hidden by the control panel 46a on the display screen of 
the LCD display 13a, the image data 46b can be displayed fully by the user's selection or the user can 
select the displayed form of the functions of the respective operation keys of the control panel 46a 
displayed. 

According to the disc and disc reproducing apparatus of the present invention, when the disc on which 
45 at least audio data such as sound, music or the like and image data such as the pictures, characters or the 
like are recorded is reproduced, the image data is read out upon reproducing the audio data, the image 
data read-out is selected and sequentially displayed on the display means which displays the image data so 
that the image data such as pictures, words and the like, for example, is sequentially displayed together 
with the audio data such as music or the like, which can make this reproducing apparatus more useful in 
so use. 

Further, according to the disc and disc reproducing apparatus of the present invention, the operation 
image data (control panel) indicating the operation keys such as STOP, PLAY/PAUSE, AMS (auto music 
scan) or the like are displayed on the display means in order to select the audio data or to operate the 
reproduction of the audio data and the operation image data are displayed on the display means together 
55 with the image data. Further, the image data is compressed and then displayed on the display means when 
the operation image data are displayed on the display means together with the image data. Therefore, the 
image data sequentially displayed upon playback of the audio data can be displayed together with the 
image data indicating the operation keys without being deteriorated from a visual standpoint. Furthermore, 
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since the contents of the operation functions of the respective operation keys are displayed at least in the 
two display forms, the user can handle this disc reproducing apparatus more efficiently. 

Having described the preferred embodiment of the invention with reference to the accompanying 
drawings, it is to be understood that the invention is not limited to that precise embodiment and that various 
s changes and modifications thereof could be effected by one skilled in the art without departing from the 
spirit or scope of the invention as defined in the appended claims. 

Claims 

10 1. A disc (15) on which at least audio data such as sound, music or the like and image data (46b) such as 
pictures, characters or the like are recorded; said disc comprising: 

(a) first program data recorded thereon to read out said image data (46b); and 

(b) second program data recorded thereon which is used to select said image data (46b) read-out 
when said audio data is reproduced and which is sequentially displayed on display means (13a, 13b) 

15 provided in a reproducing apparatus. 

2. A disc (15) according to claim 1, further comprising operation image data for displaying a control panel 
(46a) having a plurality of operation keys for selecting said audio data or for operating the playback of 
said audio data on said display means (13a, 13b) of said reproducing apparatus and third program data 

20 for displaying said operation image data on said display means (13a, 13b) together with said image 
data (46b): 

3. A disc (15) according to claim 2, further comprising program data for displaying said image data (46b) 
in the form of compressed data when said operation image data is displayed on said display means 

25 (13a, 13b) together with said image data (46b). 

4. A disc (15) according to claim 2 or 3, further comprising program data by which said control panel 
(46a) displayed on said display means (13a, 13b) can be displayed at selected position of a display 
screen (13a) of said display means (13a, 13b) in response to an operation of operation means provided 

30 in said reproducing apparatus. 

5. A disc (15) according to anyone of claims 2 to 4, wherein contents of operation functions of respective 
operation keys on said control panel (46a) are recorded at least in two forms and a program data for 
selecting these forms is recorded. 

35 

6. A disc (15) according to claim 5, wherein the contents of the operation functions of respective operation 
keys on said control panel (46a) are recorded at least in two languages. 

7. A disc reproducing apparatus for reproducing a disc (15) on which at least audio data such as sound, 
40 music or the like and image data (46a) such as pictures, characters or the like are recorded, 

comprising: 

reproducing means (28, 38, 41, 42, 43) for reproducing audio data recorded on said disc (15); 
memory means (35a, 35b) for writing therein image data (46b) recorded on said disc (15); 
video signal generating means (34a, 34b, 39) for generating a video signal on the basis of image 
45 data (46b) stored in said memory means (35a, 35b); 

display means (13a) supplied with said video signal and displaying thereon said image data (46b); 

and 

image processing means (34a, 34b) for writing said image data (46b) on said memory means (35a, 
35b) when said audio data is reproduced and selecting said image data (46b) written so that selected 
so image data is sequentially displayed on said display means (1 3a). 

8. A disc reproducing apparatus according to claim 7, wherein said image data (46b) is displayed on said 
display means (13a) in the same order as that of reproducing said audio data. 

55 9. A disc reproducing apparatus according to claim 7 or 8, further comprising means for writing from said 
disc operation image data for displaying a control panel (46a) having a plurality of operation keys used 
to select said audio data or to reproduce said audio data in said memory means (35a, 35b), reading out 
said written operation data together with said image data (46b) and displaying said control panel (46a) 
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on said display means (13a) together with said image data (46b). 

10. A disc reproducing apparatus according to claim 9, further comprising means for displaying contents of 
operation functions of respective operation keys of said control panel (46a) at least in two forms and 
selecting these forms. 

11. A disc reproducing apparatus according to claim 9 or 10, wherein the displayed form of said control 
panel (46a) is selected by an X-Y pointing device (11) and a plurality of trigger switches (10a, 10b). 

12. A disc reproducing apparatus according to anyone of claims 9 to 11, further comprising means (34a, 
34b) for compressing said image data (46b) by selecting and throwing away pixels of said image data 
(46b) and means (40a) for displaying the compressed image data on a display screen (13a) of said 
display means (13a, 13b) together with said control panel (46a). 

13. A disc reproducing apparatus according to anyone of claims 9 to 12, further comprising means (30) for 
selecting a position at which said control panel (46a) is displayed on said display screen (13a) of said 
display means (13a, 13b). 

14. A disc reproducing apparatus according to claim 13, wherein the position of said control pane! (46a) on 
said display screen (13a) of said display means (13a, 13b) is selected by an X-Y pointing device (11) 
and a plurality of trigger switches (10a, 10b). 

15. A disc reproducing apparatus for reproducing a disc (15) on which at least audio data such as sound, 
music or the like and image data (46b) such as pictures, characters or the like are recorded, 
comprising: 

memory means (35a, 35b) for writing image data (46b) recorded on said disc (15); 

means (34a, 34b) for compressing said image data (46a) stored in said memory means (35a, 35b) 
by selecting and throwing away pixels of said image data (46b) and writing said compressed image 
data on said memory means (35a, 35b); 

display means (40a, 13a) supplied with a video signal generated on the basis of said compressed 
image data and displaying said compressed image data; 

means for writing from said disc operation image data for displaying a control panel (46a) having a 
plurality of operation keys used to select said image data (46b) or to operate a display of said image 
data (46b) in said memory means (35a, 35b), and reading out said written operation data together with 
said compressed image data; and 

means (39, 40a) for displaying said control panel (46a) generated by said operation image data on 
a display screen (13a) of said display means (13a, 13b) together with said compressed image data. 

16. A disc reproducing apparatus according to claim 15, further comprising means (39, 40a) for displaying 
contents of operation functions of respective operation keys of said control panel (46a) at least in two 
forms and selecting these forms. 

17. A disc reproducing apparatus according to claim 15 or 16, further comprising means (30) for selecting 
a position at which said control panel (46a) is displayed on said display screen (13a) of said display 
means (13a, 13b). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention generally relates to disc and disc player for displaying a picture information and, more par- 
ticularly, is directed to a disc and disc reproducing apparatus suitably applied to a CD-I (CD-interactive media) disc 
and a CD-I disc player or the like. 

Description of the Related Art 



CD-I (CD-interactive media) systems have been proposed so far to record video data (natural picture, animation, 
computer graphics, etc.), text data, program data or the like in addition to audio data on a CD (compact disc) and which 
'5 can be operated in an interactive fashion. Since the CD-I system has a playback function for playing back characters, 
video data, audio data, computer data and so on, it can be utilized in AV (audio visual) consumer appliances based, 
on audio visual field, electronic edition based on characters, data base services based on information file, education 
and amusement based on interactive and answer system or the like. Therefore, the CD-I system is expected as new 
media. 

20 For the CD-I system, various specifications are decided so that it can maintain compatibility with other appliances 

and that it can be widely utilized at home. More specifically, the CD-I systememploys a 68000 system (Motorola) 16-bit 
microprocessor as a CPU (central processing unit), and CD-RTOS (compact disc real-time operating system) based 
on the existing OS-9 is employed as a real time operating system for handling a variety of files. Furthermore, two trigger 
buttons and X-Y pointing devices are employed as an input device and audio and video systems are prepared as an 

25 output system. In addition, the CD-I player is designed so as to reproduce, in addition to the CD-I disc, a compact disc 
(CD-DA) on which normal music data (CD-DA) are recorded. Further, upon playback of this CD-I disc, for example, 
image data (referred to as a control panel) indicating operation keys such as stop, play/pause, AMS (auto music scan), 
or the like and other image data are respectively read out f rom'the CD-I disc and displayed on an LCD (liquid crystal 
display) device provided on the CD-I player. 

^0 in the disc such as CD-I and the CD-I player, when the CD-DA is reproduced, only image data associated with the 

operation keys for reproducing audio data are displayed on the LCD display provided as a display unit but image data 
such as picture, words or the like cannot be sequentially displayed thereon. 

European Patent Application EP 0~389 261 discloses a disc reproducing apparatus for reproducing data such as 
music, sounds or audio signals comprising a display and an audio output for reproducing the data, wherein control 

35 means for synchronizing the display and the audio output are provided. The apparatus can display a still image together 
with a graphical representation of a control panel, although no provision is made for compressing the still image to be 
displayed. 



OBJECTS AND SUMMARY OF THE INVENTION 



Therefore, it is an object of the present invention to provide an improved disc and disc player in which the aforesaid 
shortcomings and disadvantages encountered with the prior art cannot be eliminated. 

More specifically, it is an object of the present invention to provide a disc and disc player in which image such as 
pictures, words or the like can be sequentially displayed even when a CD-DA area is reproduced. 

45 Another object of the present invention is to provide a disc and disc player in which, when image data indicative 

of operation keys such as stop, play/pause, AMS (auto music scan) or the like is displayed on an LCD display, image 
data such as pictures, words or the like can be displayed without being deteriorated from a visual standpoint. 

Still another object of the present invention is to provide a disc and disc reproducing apparatus in which image 
data to be displayed can be fully displayed and a displayed form of functions of operation keys can be changed. 

50 The present invention is directed to a disc reproducing apparatus for reproducing a disc on which at least audio 

data such as sound, music_or the like and image data such as pictures, characters or the like are recorded. This disc 
reproducing apparatus comprises a memory means for writing therein image data recorded on the disc, means for 
compressing the image data stored in the memory means by selecting and disarding certain pixels of the image data 
and rewriting the compressed image data into the memory means, a display means supplied with a video signal gen- 

55 erated on the basis of the compressed image data in the form of a reduced size image and displaying the compressed 
image data, means for writing the operation image data, for displaying a control panel having a plurality of operation 
keys used to select the image data or to operate the reproduction of the image data data, from said disc into the memory 
means, and reading out the written operation data together with the compressed image data, and means for displaying 
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the control panel generated by the operation image data on a display screen of the display means together with the 
reduced-size image represented by the compressed image data. This disc reproducing further includes means for 
displaying contents of operation functions of respective operation keys of the control panel at least in two forms and 
selecting these forms. This disc reproducing apparatus further includes means for selecting a position at which the 
control panel is displayed on the display screen of the display means. Therefore, the image data such as pictures, 
words or the like are sequentially displayed, the control panel also is displayed and displayed forms of thefunctions 
of the operation keys in the control panel can be changed, which can make the disc reproducing apparatus more useful. 

.BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of other objects, features, and advantages of the present invention can be gained from a 
consideration of the following detailed description of an illustrative embodiment thereof, in conjunction with the.accom- 
panying drawings in which: 

FIG. 1 is a perspective view illustrating an overall arrangement of the disc reproducing apparatus according to an 
embodiment of the present invention with a middle lid closed; 

FIG. 2 is a perspective view illustrating an overall arrangement of the disc reproducing apparatus according to the 
embodiment of the present invention with the middle lid opened; 

FIG. 3 is a perspective view illustrating an overall arrangement of the disc reproducing apparatus according to the 
embodiment of the present invention with an outer lid closed; 

FIGS. 4A and 4B are schematic diagrams showing formats (i.e., form 1 and form 2) of CD-I sector according to 
the embodiment of the present invention, respectively; 

FIG. AO is a schematic diagram showing an arrangement of a sub header according to the embodiment of the 
present invention; 

FIG. 5, which is formed of FIGS. 5A and 5B drawn on two sheets of drawings so as to permit the use of a suitably 
large scale, is a block diagram showing the inside of a disc reproducing apparatus according to the embodiment 
of the present invention; 

FIG. 6, which is formed of FIGS. 6A and 6B drawn on two sheets of drawings so as to permit the use of a suitably 
large scale, is a flowchart to which references will be made in explaining operation of the disc reproducing apparatus 
according to the embodiment of the present invention: 

FIG. 7A is a schematic representation. of a display screen of the disc reproducing apparatus according to the 
embodiment of the present invention upon playback and illustrating the condition such that a disc is not yet loaded 
on to the apparatus; 

FIG. 7B is a schematic representation of the display screen of the disc reproducing apparatus according to the 
embodiment of the present invention upon playback and illustrating the condition such that the CD-DA disc is 
loaded on to the apparatus; 

FIG. 7C is a schematic representation of the display screen of the disc reproducing apparatus according to the 
embodiment of the present invention upon playback and illustrating the condition such that the CD-I disc is loaded 
on to the apparatus; 

FIG. 7D is a schematic representation of the display screen of the disc reproducing apparatus according to the 
embodiment of the present invention upon playback and illustrating the condition such that the CD-I/CD-DA disc 
is loaded on to the reproducing apparatus; 

FIG. 8 is a flowchart to which references will be made in explaining operation of the disc reproducing apparatus 
according to the embodiment of the present invention upon playback; 

FIG. 9 is a flowchart to which references will be made in explaining operation of the disc reproducing apparatus 
according to the embodiment of the present invention upon playback; 

FIGS. 10A and 10B are respectively schematic representations illustrating specific examples of the display screen 
when the disc is played back according to the present invention; and 

FIGS. 11 A and 11 B are respectively schematic representations illustrating specific examples of the display screen 
when the CD-I/CD-DA disc is loaded. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the present invention will hereinafter be described with reference to the accompanying drawings. 
In this embodiment, the present invention is applied to the CD-I player. 

In FIGS. 1 to 3, reference numeral 1 generally designates the entirety of the CD-I disc player according to the 
present invention. The CD-I disc player 1 of this embodiment has a liquid crystal display (LCD) 13 unitarily formed 
therewith so that the user can carry this CD-I disc player 1 outdoors. Further, the CD-I disc player 1 can be miniaturized 
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and reduced in weight by the use of parts fabricated as ICs, semiconductor chips or the like. The overall dimension of 
the CD-I disc player 1 is 140mm wide. 170 mm long and 60 mm high, for example. 

The CD-I disc player 1 has a player unit 2 the casing of which houses therein an optical disc drive unit for rotating 
a disc 15 loaded therein, an optical pickup drive unit for moving an optical head along the radial direction of the disc 
15 and a printed circuit board on which circuits for processing a reproduced signal from the optical pickup head are 
mounted. Also, the microcomputer formed of the 68000-type (Motorola) CPU is housed within the casing of the player 
unit 2. 

Further, a headphone jack 3, a volume control dial 4 and a power on-off switch 5 are disposed on a front side wall 
2a of the player unit 2, and an open button 6 is disposed on the front upper edge of the front side wall 2a of the player 
unit 2. 

A middle lid 7 is rotatably disposed on the player unit 2 of the CD-I disc player 1. If the above-mentioned open 
button 6 is depressed, then the middle lid 7 is opened as shown in FIG. 2. If the middle lid 7 is opened, then the disc 
15 can be loaded on and unloaded from a disc loading portion of the player unit 2. A window portion 8 is disposed in 
the middle lid 7 and this window portion 8 is engaged with a transparent member so that the user can visually confirm 
the rotating state of the disc 15 loaded on the player unit 2 through the window portion 8. 

Trigger buttons 10a and 10b and an X-Y pointing device 11 are disposed on the front edge of the middle lid 7. The 
user can point the position of the optical disc 15 in the X and Y directions by depressing parts shown by triangles in 
FIGS. 1 and 2 displaced in the upper, lower, left and right directions from the center. The X-Y pointing device 11 might 
be pointing devices such as a track ball, a mouse, a joystick or the like. 

An outer lid 12 is rotatably disposed on the middle lid 7 and this outer lid 12 can be opened in a manual fashion. 
The outer lid 12 can be opened by 90 degrees or more and can be fixed in a predetermined opening angle 6 as shown 
in FIG. 1. The 4-inch LCD display 13a, for example, is disposed on a rear or inner surface 12a of the outer lid 12. When 
the outer lid 12 is opened, then the LCD display 13a is exposed as shown in FIG. 1 so that the user can watch the 
picture screen of the LCD display 1 3a. 

An LCD drive switch 14 is provided on the rear surface 12a of the outer lid 12 and the LCD display 13 can be 
turned on and off by operating the LCD drive switch 14. 

Further, as shown in FIG. 3, an LCD display 1 3b for CD-DA is provided on the front wall of the outer lid 1 2. When 
the LCD display 1 3a is not needed; or when the CD-DA disc is played back, by closing the outer lid 1 2 toward the front, 
the disc CD-I disc player can be utilized similarly to the portable compact disc reproducing apparatus which are now 
widely available on the market. Incidentally, the CD-DA LCD display 13b might be provided on a front surface 12b or 
on a side surface 12c of the outer lid 12 and can display thereon the number of music programs, music number or 
music name of the music now played back upon reproduction of the CD-DA. These informations may be displayed on 
both of or either of the LCD displays 1 3a and 1 3b. 

The CD-I disc player 1 of this embodiment can reproduce a CD-I disc, a CD-I/CD-DA disc (disc in which CD-I 
tracks and CD-DA tracks are formed in a mixed state) and CD-DA disc (standard compact disc for playing back musical 
program) as the optical disc 15. The data format of the CD-I disc will be described below. 

According to the CD-I disc, data can be recorded on the disc in the format based on the CD-ROM (CD-read only 
1 memory) and the recorded unit of data is block similarly to the CD-ROM. One block corresponds to 98 frames and the 
capacity of one block is expressed as: 

6 (audio data number) x 2 (stereophonic 2 channels) x 
2 (byte unit conversion) x 98 (frame number) 

= 2352 bytes 

The entire recording capacity of the CD-I disc becomes about 640 Megabytes when the CD-I disc is 1 2 cm in diameter. 

Two Kinds of form 1 and form 2 are available as data structures of the CD-I and the forms 1 and 2 correspond to 
mode 1 and mode 2 of the CD-ROM, respectively. 

According to the mode 1 in the CD-ROM, an error detecting code and an error correcting code are added to data 
of one block so that the powerful error correction becomes possible, while according to the mode 2 in the CD-ROM, 
the error detecting code and the error correcting code are not added to data, thereby to provide a large amount of user 
data 

In the CD-I, the form 1 and the form 2 can be designated at every block and also the form 1 and the form 2 can 
be recorded on one optical disc in a mixed state. 

The CD-I format is different from the CD-ROM format in that a sub-header of 8 bytes is provided at the starting 
portion of the user data. Of this sub-header, respective blocks on which sound, picture and data are recorded are time- 
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division-multiplexed at the block unit. Then, in order to process these data in a real time fashion, necessary data are 
written doubly and accommodated. The sub-header is composed of four items of file number, channel number, sub 
mode and data type. 

FIG. 4A shows a data structure of form 1 . In the data structure of form 1 , a synchronizing (sync.) code (12 bytes) 
is provided at the head thereof which is followed by a header (4 bytes) and the sub-header (8 bytes), in that order. The 
sub-header (8 bytes) is followed by user data (2048 bytes) to which there are added an error detection code EDC (4 
bytes), P parity (1 72 bytes) and Q parity (1 04 bytes) for error correction. The form 1 is high in error correction capability 
and is therefore suitable for the case such that data such as character data, program data or the like in which error 
interpolation is impossible are processed. 

FIG. 4B shows a data structure of form 2. According to the form 2, a sync, code (12 bytes) is provided at the head 
thereof and the sync, code is followed by a header (4 bytes) and a sub-header (8 bytes), in that order. The sub-header 
is followed by user data (2324 bytes) and a reserve area (4 bytes). This form 2 is suitable for processing data such as 
audio data, video data or the like in which error can be interpolated. 

The sub-header added to the. starting portion of the user data is composed of the file number (2 bytes), the channel 
number (2 bytes), the sub mode (2 bytes) and the data type (2 bytes) as shown in FIG. 4C. 

Audio data is written in the CD-I disc in the following four modes: 

According to a first mode, the audio data is written under the condition such that a sampling frequency is 44. 1 kHz 
and a quantization bit number is 16 bits, which is the same as the recording system of the existing CD-DA. The first 
mode is intended to perform ultra-high fidelity playback. 

A second mode employs an ADPCM (adaptive differential PCM (pulse code modulation) as a recording system. 
In this mode, the sampling frequency is 37.8 kHz and the quantization bit number is 8 bits. The second mode can 
reproduce sound of quality substantially equal to that of the LP (long play) record. The playback time is 2 hours in the 
stereophonic mode and 4 hours in the monaural mode. This second mode is intended to perform high fidelity playback. 

A third mode employs the ADPCM as a recording system, in which the sampling frequency is 37.8 kHz and the 
quantization bit number is 4 bits. According to the third mode, sound of quality substantially equal to that of FM broad- 
casting can be reproduced. A playback time of the third mode is 4 hours in the stereophonic ,ode and 8 hours in the 
monaural mode. The third mode is intended to perform high fidelity playback of long period of time. 

A fourth mode employs the ADPCM as a recording system, in which the sampling frequency is 18.9 kHz and the 
quantization bit number is 4 bits. A playback time, is 8 hours in the stereophonic mode and 16 hours in the monaural 
mode. The fourth mode is intended to play back speech. 

Video data will be described next and the video data is processed in accordance with the types thereof as follows: 

In the case of the natural picture, a sampling frequency of a luminance signal Y is selected to be 7.6 MHz, a 
sampling frequency of color difference signals U; V is selected to be 3.8 MHz and these luminance signal Y and color 
difference signals U, V are sampled at the ratio of 4 : 2 : 2. Then, respective 8 bits are compressed and then recorded 
as 4 bits, while they are expanded to 8 bits upon playback. 

In the case of the graphics data, a CLUT (color lookup table) is employed, and three modes of 256 colors (8 bits), 
128 colors (7 bits) and 16 colors (4 bits) are available as CLUT graphics data. Therefore, in use, the user can select 
necessary colors from about 16800000 colors and use the same. 

In the case of animation, a run length code is employed. The run length code is used to compress image data by 
utilizing color data and the length between pixels. The animation can be realized on the full screen by using such run 
length code. 

An example of the disc will be described. In the CD-I disc, mechanical dimensions such as dimension of outer 
diameter, dimension of central aperture, thickness or the like, optical parameters such as refractive index, reflectivity 
or the like, recording parameters such as disc rotation direction, recording linear velocity, shape of track, track pitch 
or the like, circumstance and situation in use are selected to be exactly the same as those of the ordinary compact 
disc (CD-DA) for music. 

It is determined by the content of a TOC (table of contents) on the read-in area of the optical disc whether or not 
the optical disc is the CD-I disc. That is, in the CD-I disc or in the CD-I/CD-DA disc, PSEC is "10" when POINT = AO, 
while in other discs, PSEC is "00" when POINT = AO. Accordingly, from the PSEC provided when POINT = AO, the 
type of the optical disc, i.e., whether the optical disc is the CD-I disc, the CD-I/CD-DA disc or other disc can be judged. 
Further, a control field of the CD-I disc when POINT = AO, A1, A2 is (01X0), while the control field of the CD-I/CD-DA 
disc when POINT = AO is constantly (01 X0) and the control field of other disc is (00X0). Accordingly, it can be determined 
by the control field whether the optical disc is the CD-I disc or the CD-l/CD-DA. 

The CD-I includes audio data and high speed processing must be executed in a real time fashion so that the 
processing is executed by means of machine language. As a CPU for such high speed processing, a 68000-type 
(Motorola) of a 16-bit CPU is designated. Further, a CD-RTOS (real time operating system) which handles a variety of 
files is based on the OS9 and the program therefor is stored in a ROM (read only memory), which is fabricated into 
the system. At least two trigger buttons and the X-Y pointing device are prepared as the input device and two outputs 
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are provided for audio and video systems. Furthermore, the CD-I disc player is designed so as to reproduce the CD- 
DA disc for music entertainment 

The inside arrangement of the disc reproducing apparatus according to the present invention will be described 
below with reference to FIG. 5. In this case, FIG. 5 is formed of FIGS. 5A and 5B drawn on two sheets of drawings so 
as to permit the use of a suitably large scale. 

Referring to FIG. 5, the disc 15 is rotated by a spindle motor 21 in a CLV (constant linear velocity) fashion. The 
rotation of the spindle motor 21 is controlled by a spindle servo circuit 22 on the basis of a clock reproduced from a 
CD reproducing circuit 28. Also, the spindle servo circuit 22 is supplied with an output of a system controller 20. 

A recorded signal on the disc 15 is reproduced by an optical pickup head 23 and the optica! pickup head 23 is 
supported by a biaxial device (not shown). This biaxial device is supplied with an output of a focus tracking servo circuit 
25. The focus tracking servo circuit 25 is supplied with an output of the system controller 20 and servo-controls the 
optical head 23 in the two axial directions, i.e., the focusing direction and the tracking direction on the basis of an output 
of a photo-detector (not shown). 

The optical head 23 is made movable in the radial direction of the disc 15 by a slide feed mechanism 24 utilizing, 
for example, a linear motor. The slide feed mechanism 24 is controlled by a sled servo circuit 26 and the sled servo 
circuit 26 is supplied with the output of the system controller 20. This slide feed mechanism 24 enables the optical 
head 23 to access a desired track position. 

The output of the optical head 23 is supplied through an RF amplifier 27 to the CD reproducing circuit 28. The CD 
reproducing circuit 28 is composed of a bit clock reproducing circuit or the like. The output of the optical head 23 is 
EFM (eight-to-fourteeamodulation)-modulated and error-corrected by the CD reproducing circuit 28. The CD repro- 
ducing circuit 28 is controlled by the system controller 20. 

An output of the CD reproducing circuit 28 is supplied to a CD-ROM reproducing circuit 29. The CD-ROM repro- 
ducing circuit 29 is formed of a sync, detecting circuit, a descramble circuit, an error-correcting circuit or the like. In 
the CD reproducing circuit 28, a sync, code is detected, scrambled data is descrambled, a header address is checked 
and a target block is accessed. Further, in the case of the form 1, an error correction is performed. The CD-ROM 
reproducing circuit 29 is controlled by the system controller 20. 

The system controller 20 is supplied with an input from an input device 30, and the input device 30 is composed 
of two trigger buttons 1 0a, 1 0b and the X-Y pointing device 11. 

A CPU 31 is adapted to control the entirety of the . CD-I system and might be a 68000 type CPU (Motorola). The 
CPU 31 is coupled with a master controller 32 and the CPU 31 and the system controller 20 are coupled jn a bidirectional 
fashion. A bus 33 is led out from the CPU 31 . Incidentally, the CPU 31 and the master controller 32 might be fabricated 
as one-chip IC. 

Data reproduced by the CD-ROM reproducing circuit 29 is sent to the bus 33 and the bus 33 is coupled with RAMs 
(random access memories) 35a and 35b via video controllers 34a and 34b. Also, the bus 33 is coupled with a system 
ROM 36 and a back-up nonvolatile RAM 37 in a bidirectional fashion. Further, the bus 33 is coupled with an audio 
decoder 38. 

Of data reproduced by the CD-ROM reproducing circuit 29, image data is supplied to the video controllers 34a 
and 34b under the control of the CPU 31 . The video controllers 34a and 34b derive video signals based on the image 
data. These video signals are supplied to a video synthesizer 39. The video signal from the video controller 34a and 
the video signal from the video controller 34b are synthesized by the video synthesizer 39. An output of the video 
synthesizer 39 is supplied through an LCD circuit 40a to an LCD display 13a. The driving of the LCD display 13a is 
turned on and off by the LCD drive switch 14. 

Of data reproduced by the CD-ROM reproducing circuit 29, audio data is supplied to the audio decoder 38 under 
the control of the CPU 31 . If the audio data is the ADPCM data, then the AD PCM data is decoded by the audio decoder 
38 and the audio data thus decoded is supplied to and converted to an analog signal by a D/A (digital-to-analog) 
converter 41. This analog audio signal is delivered from an output terminal 3 or headphone jack through a low-pass 
filter 42 and an amplifier 43. The level of an audio signal from the terminal 3 can be adjusted by the volume dial 4. 

Operation in which the disc 1 5 is loaded on to the CD-I disc player 1 and then reproduced will be described below. 

FIG. 6 shows a flowchart to which references will be made in explaining operation where the LCD display 13a is 
turned on. 

Referring to FIG. 6, the power on/off switch 5 (see FIG. 1) is turned on and then it is determined in decision step 
51 whether or not a calendar and an internal clock are set. If a YES is output at decision step 51 , then the processing 
proceeds to the next step 52. If on the other hand a NO is output at decision step 51 , then the processing proceeds to 
the next decision step 53. 

In step 52, the X-Y pointing device 11 and the two trigger buttons 10a and 10b are operated to set the calendar 
and the internal clock and the processing proceeds to the next decision step 53. 

It is determined in decision step 53 whether or not the disc 15 is loaded on the CD-I disc player 1. If an answer is 
a YES at decision step 53, then the processing proceeds to step 56. If on the other hand the disc 15 is not yet loaded 
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on to the CD-I disc player 1 as represented by a NO at decision step 53, then the processing proceeds to step 54, 
whereat a display indicating that the disc 15 is not yet loaded is displayed on a display area 45 of the LCD display 1 3a 
and also the calendar and time are displayed on a display area 46 as shown in FIG. 7 A. Then, the processing proceeds 
to the next decision step 55. 

In decision step 55, it is determined whether or not the disc 15 is loaded on to the CD-I disc player 1. If a YES is 
output at decision step 55, then the processing proceeds to step 56. In step 56, the TOC of the* innermost periphery 
of the disc 15 is accessed and the processing proceeds to the next decision step 57. 

it is determined in decision step 57 on the basis of the TOC data whether the disc 15 loaded is the CD-I/CD-DA 
disc, the CD-I disc or the CD-DA disc. That is, in the CD-I disc or the CD-I/CD-DA disc, when POINT = AO, PSEC is 
"10", while in other discs when POINT = AO, PSEC is "00". Therefore, from PSEC when POINT = AO, it can be deter- 
mined whether the optical disc 15 is the CD-I disc, the CD-I/CD-DA disc or the CD-DA disc. If a YES is output at 
decision step 57, or if the disc 15 loaded is a CD-DA disc, then the processing proceeds to step 58. 

In step 58, a display indicating that the CD-DA disc is loaded on the CD-I disc player 1 is displayed on the LCD 
display 13a. More specifically, when the CD-DA disc is loaded on to the CD-I disc player 1 , then the display indicating 
the disc loading is displayed on the display area 45 of the LCD display 1 3a and displays of operation keys such as 
PLAY, AMS, STOP or the like for operating the CD-DA disc are displayed on the display area 46, respectively as shown 
in FIG. 7B. Then, the processing proceeds to a sub-routine S1 which will be described later. 

If the disc 15 is not the CD-DA disc as represented by a NO at decision step 57, the processing proceeds to the 
next decision step 60, whereat it is determined whether the disc 15 loaded is the CD-I disc or the CD-I/CD-DA disc. 
More specifically, the control field of the CD-I disc is (01X0) when POINT = AO, A1, A2, the control field of the CD-I/ 
CD-DA disc is constantly (00x0) when POINT = AO and the control field of other disc is (00X0). Accordingly, it can be 
determined on the basis of the control field whether the disc 15 loaded is the CD-I disc or the CD-I/CD-DA disc. Then, 
the processing proceeds to the next step 61 . 

In step 61 , a display indicating that the CD-I disc is loaded on the CD-I disc player 1 is displayed on the LCD display, 
13a. That is, when the CD-I disc is loaded on to the CD-I disc player i, then a display indicating the disc loading. is 
displayed on the display area 45 of the LCD display 13a and a title of application software or the like is displayed on 
a display area 47 as shown in FIG. 7C. Then, the processing proceeds to the next sub-routine S2, whereat a prede-- 
termined processing is carried out and then the processing proceeds to the next step 62. The sub-routine S2 will be 
described later with reference to FIG. 9. 

In step 62, if the user operates the CD-I disc player 1 by using the X-Y pointing device 11 and the trigger buttons 
10a, 10b in accordance with the instruction on the application software, then then the CD-I disc can be reproduced 
accordingly. 

If it is determined at decision step 60 that the disc 15 is not the CD-I disc, then it is determined that the disc 15 
loaded is the CD-I/CD-DA disc. Then, the processing proceeds to the next step 63. In step 63, when the CD-I/CD-DA 
disc is loaded on to the CD-I disc player 1, the display of the disc loading is displayed on the display area 45 of the 
LCD display 13a, also displays of operation keys such as PLAY, AMS, STOP or the like for operating the CD-DA are 
displayed on the display area 46 and the title of the application software or the like is displayed on the display area 47 
as shown in FIG. 7D. Thenj the processing proceeds to step 64. 

In step 64, the user operates the X-Y pointing device 11 and the trigger buttons 10a and 1 0b to select the playback 
of the disc. Then, the processing proceeds to the next decision step 65. 

It is determined in decision step 65 whether or not the playback of the CD-DA is selected. If a YES is output at 
decision step 65, then the processing proceeds to the sub-routine S1 which will be described later. If on the other hand 
a NO is output at decision step 65, then the processing proceeds to the sub-routine S2, which will be mentioned later, 
in which a predetermined processing is carried out and the processing proceeds to step 67. 

In step 67, if the user operates the CD-I player 1 by the X-Y device 11 and the trigger buttons 10a, 10b in accordance 
with the instruction of the application software, the CD-I/CD-DA is reproduced in response to this operation. 

As described above, in the case of the CD-I/CD-DA disc, the playback of only the CD-DA area can be carried out, 
thereby only a sound of the application software being enjoyed. 

When the CD-DA disc is reproduced, then only the audio data is reproduced so that no data need be displayed 
on the LCD display 13a provided on the rear surface 12a of the outer lid 12. Further, when only the audio data is 
reproduced from the CD-I/CD-DA disc, the display on the LCD display 13a is not needed. If the LCD display 13a is 
driven when no data need be displayed on the LCD display 1 3a as described above, the power is consumed uselessly. 
To remove this disadvantage, in the CD-I disc player 1 of this embodiment, the LCD display 1 3a can be turned off by 
the LCD drive switch 14 if no data need be displayed thereon, thereby reducing the power consumption. In this case, 
the LCD controller 40b is controlled by the system controller 20 and a display information signal indicative of the music 
program number or the like is supplied to the LCD controller 40b, whereby the music information is displayed on the 
LCD display 13b. 

However, if the LCD display 13a is turned off by the LCD drive switch 14, then the user cannot operate the CD-I 
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disc player 1 while watching the informations displayed on the LCD display 13a. To solve this problem, it may be 
proposed to provide keys exclusively used for playing back the audio data in addition to the trigger buttons 10a, 10b 
and the X-Y pointing device 11 . This proposal, however, increases the number of keys, which as a result causes the 
disc reproducing apparatus to become large in size. Therefore, according to this embodiment, when the disc loaded 
is the CD-DA disc and the LCD display 13a is turned off or when the disc loaded is the CD-DA disc for playing back 
the audio data and the LCD display 13a is turned off, the trigger buttons 10a, 10b and the X-Y pointing device 11 are 
designed to function as the keys exclusively used for playing back the audio data. More specifically, for example, the 
trigger button 10a functions as a "PLAY/PAUSE key", the trigger button 10b functions as a "STOP key" and the left 
and right parts of the X-Y pointing device 1 1 function as an "AMS key" so that, even when the LCD display 1 3a is turned 
off, then various audio reproducing operations can be carried out freely. Incidentally, no video data is reproduced from 
the CD-DA disc so that, when the CD-DA disc is loaded on the CD-I disc player 1, then the trigger buttons 10a, 10b 
and the X-Y pointing device 11 may function as the keys exclusively used for reproducing the audio data regardless 
of the on/off state of the LCD display 13a. Further, the trigger buttons 10a, 10b and the X-Y pointing device 11 may 
function as the keys exclusively used for reproducing the audio data so long as the LCD display 1 3a is turned off 
regardless of the type of the disc loaded. Furthermore, such a variant also may be possible that "PLAY/PAUSE", 
"STOP", "AMS" and so on may be displayed on the LCD display 13b and selected by the X-Y pointing device 11. 

The above-mentioned sub-routine S1 will be described with reference to FIG. 8. In this embodiment, when audio 
data recorded on the disc 15 is reproduced, then image data is displayed on the LCD display 13a in accordance with 
the program recorded on the disc 15: 

In this sub-routine S1, referring to FIG. 5, image data (e.g., words, pictures or the like) from the disc 15 is read out 
by the CPU 31 shown in FIG. 5 and the image data thus read out is written in the RAM 35a or 35b in step 70. Then, 
the processing proceeds to step 71 . 

In step 71 , an n'th image data is displayed on the LCD display 13a and then the processing proceeds to step 72. 
When this CD-I player 1 is utilized as a so-called KARAOKE machine (machine for reproducing recorded musical 
accompaniment tor amateur singers) and the disc 1 5 exclusively used for such musical accompaniment is reproduced, 
in step 71 , the user selects the musical program number and song name by the trigger buttons 10a, 10b and the X-Y 
device 11 , and the words of the selected song are displayed on the LCD display 13a. 

In step 72, the playback of the disc 15 is started by the user by operating the trigger buttons 10a, 10b and the X- 
Y pointing device 11 . During the playback, the processing proceeds to the sub-routine S2, which will be described later, 
data compression or the like is carried out. Then, the processing proceeds to the next decision step 73. 

It is determined in decision step 73 whether or not the playback is ended. If a YES is output at decision step 73, 
then the processing proceeds through the sub-routine S1 . If on the other hand a NO is output at decision step 73, then 
the processing proceeds to the next decision step 74. It is determined in decision step 74 whether or not a predetermined, 
time after the start of reproduction is passed. If a YES is output at decision step 74, then the processing proceeds to 
the next step 75, while if a NO is output at decision step 74, then the processing returns to step 73 again. In that event, 
it may be determined on the basis of time data from the internal clock or time data or the like recorded beforehand in 
the disc 1 5 whether or not the predetermined time is passed. 

In step 75, (n + 1)'th image data is displayed on the LCD display 13a and the processing proceeds to sub-routine 
S2 again. When the above-mentioned KARAOKE disc 15, for example, is reproduced, then it may be proposed that 
words of the selected song displayed on the LCD display 1 3a are divided at every predetermined time. With this ar- 
rangement, the singer can sing a song well while watching the words displayed on the LCD display 13a. 

As is apparent from the above; since the image data is displayed on the LCD display 1 3a in accordance with the 
program recorded on the disc 15 when the audio data recorded on the disc 15 is reproduced, image data such as 
pictures, words and so on are sequentially displayed on the LCD display 13a, which makes the disc reproducing ap- 
paratus of the present invention more useful. 

The above-mentioned sub-routine S2 will be described with reference to a flowchart forming FIG. 9. This sub- 
routine S2 might be one such that is previously recorded on the disc 15 or in the system ROM 36 of the player unit 2. 
In this embodiment, when the image data such as pictures or the like from the disc 1 5 are displayed on the LCD display 
13a, the display from the operation keys such as "STOP", "PLAY/PAUSE", "AMS" (auto music scan) or the like (i.e., 
display position of these operation keys on the display screen and methods) can be selected by the trigger buttons 
10a, 10b and the X-Y pointing device 11. Also, when the image data such as pictures or the like are partly hidden and 
not fully displayed on the display screen of the LCD display 13a by other image data such as the control panel 46a 
(see FIGS. 10A and 10B), the image data can be reduced, for example, in size by using these trigger buttons 10a, 10b 
and the X-Y pointing device 11 so that the image data can be fully displayed on the display screen of the LCD display 
13a. 

More specifically, in this sub-routine S2, as shown in FIG. 9, it is determined in decision step 76 whether or not 
the playback of the CD-DA disc is started, i.e., whether or not the trigger buttons 10a, 10b and the X-Y pointing device 
11 for playback and scanning of the CD-DA are depressed. If a YES is output at decision step 76, then the processing 
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proceeds to the next decision step 77, while if a NO is output at decision step 76, then this sub-routine S2 is ended. 
For simplicity, the trigger buttons 10a, 10b will hereinafter be referred to as a button A (trigger button 10a) and a button 
B (trigger button 10b), respectively. 

It is determined in decisions step 77 whether or not the button A (trigger button 10a) and the button B (trigger 
button 1 0b) are depressed simultaneously. If a YES is output at decision step 77, then the processing proceeds to step 
78. If on the other hand a NO is output at decision step 77, then the processing proceeds to the next decision step 79. 
If a YES is output at decision step 77 (i.e., the processing proceeds to step 78), as shown in FIG. 10A, image data 46b 
such as picture or the like is partly hidden on the display screen of the LCD display 13a by the display of the control 
panel 46a for indicating operation keys necessary for reproducing the CD-DA, for example. 

When the image data 46b such as picture or the like is partly hidden on the display screen of the LCD display 1 3a 
by the display of the control panel 46a for indicating operation keys necessary for reproducing the CD-DA, for example, 
as shown in FIG. 10A, in step 78, respective pixels of the image data 46b written, for example, in the RAM 35a or 35b 
(see FIG. 4) are selected and thrown away properly to be compressed and then written in the RAM 35a or 35b together 
with the image data on the control panel 46b. Then, the image data 46b written and the control panel 46a are read out 
and thereafter, they are processed by the video synthesizer 39a and the LCD driver circuit 40a and thereby displayed 
on the display screen of the LCD display 13a. At that time, as shown in FIG. 10B, the reduced image data 46b is 
displayed on the display screen of the LCD display 13a and the control panel 46a indicating the operation keys also 
are displayed thereon. Then, the sub-routine S2 is ended. 

It is determined in the next decision step 79 whether or not the button A (trigger button 10a) and the upper part of 
the X-Y device 11 are depressed; If a YES is output at decision step 79, then the processing proceeds to step 80, while 
if a NO is output at decision step 79, then the processing proceeds to the next decision step 81 . 

In step 80, as shown in FIG. 11 A, the address of the whole image data 46b is changed so as to be displayed on 
the left on the display screen of the LCD display 13a, the control panel 46a is arrayed in the longitudinal direction and 
the address of the control panel 46a is changed so as to be displayed on the right on the display screen of the LCD 
display 13a. In this case, let it be assumed that the image data 46b was already reduced in size at that very moment. 
Further, the display form of the respective operation keys on the control panel 46a in FIG. 11 A will be described later. 

It is determined in decision step 81 whether or not the button A (trigger button 10a) and the lower part of the X-Y 
device 11 are depressed. If a YES is output at decision step 81, then the processing proceeds to decision step 82, 
while if a NO is output at decision step 81 , then the processing proceeds to the next decision step 83. 

In step 82, as shown in FIG. 11 B, the address of the whole image data 46b is changed so as to be displayed on 
the right of the display screen of the LCD display 1 3a, the control panel 46a is arrayed in the longitudinal direction and 
the address of the control panel 46a is changed so as to be displayed on the left of the display screen of the LCD 
display 1 3a. Also, in this case, let it be assumed that the image data was already reduced in size. Further, the display 
form of the respective operation keys on the control panel 46a in FIG. 11 B will be described later. 

It is determined in decision step 83 whether or not the button B (trigger button 10b) and the upper part of the X-Y 
device 11 are depressed. If a YES is output at decision step 83, then the processing proceeds to the next step 84, 
while if a NO is output at decision step 83, then the processing proceeds to the next decision step 85. 

- In step 84, as shown in FIG. 1 1 A, functions of the respective operation keys on the control panel 46a are displayed 
in the style of 



[i£*J] and U ] 

in the Japanese language. Image data of 
and 



are recorded in the disc 1 5 in advance. 

It is determined in decisions step 85 whether or not the button B (trigger button 10b) and the lower part of the X- 
Y device 11 are depressed. If a YES is output at decision step 85, then the processing proceeds to step 86, while if a 
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NO is output at decision step 85, then the processing returns to decision step 76. 

In step 86, as shown in FIG. 11 B, the functions of the respective operation keys of the control panel 46a are 
displayed in the form of [STOP], [PLAY/PAUSE]; [F SCAN] and [R SCAN] by both the English language and English 
abbreviations. Incidentally, image data of these [STOP], [PLAY/PAUSE], [F SCAN] and [Ft SCAN] are recorded before- 
hand in the disc 15. 

As described above, according to this embodiment, if the button A (trigger button 10a) and the button B (trigger 
button 10b) are depressed, the image data 46b is reduced in size and displayed on the display screen of the LCD 
display 1 3a; 

if the button A (trigger button 10a) and the upper part of the X-Y pointing device 11 are depressed, the image data 
46b is displayed on the left side of the display screen of the LCD display 1 3a, the control panel 46a is arrayed in 
the longitudinal direction and this control panel 46a is also displayed on the right of the display screen of the LCD 
display 13a; 

if the button A (trigger button 10a) and the lower part of the X-Y pointing device 11 are depressed, then the image 
data 46b is displayed on the right side of the display screen of the LCD display 1 3a, the control panel 46a is arrayed 
in the longitudinal direction and this control panel 46a is also displayed on the left side of the display screen of the 
LCD display 13a; 

if the button A (trigger button 10a) and the button B (trigger button 10b) are depressed, then the image data 46b 
is reduced in size and displayed oh the display screen of the LCD display 1 3a; 

if the button B (trigger button 10b) and the upper part of the X-Y pointing device 11 are depressed, the displays 
indicative of the functions of the respective operation keys of the control panel 46a displayed on the display screen 
of the LCD display 1 3a are displayed in Japanese; 

if the button B. (trigger button 10b) and the lower part of the X-Y pointing device 11 are depressed, the displays 
indicative of the functions of the respective operation keys of the control panel 46a displayed on the display screen 
of the LCD display 13a are displayed in English; and 

if any of the above buttons is not depressed, then the image data 46b is not modified and displayed on the display 
screen of the LCD display 1 3a and the displays indicative of the functions of the respective operation keys of the 
control panel 46a are displayed in the form of signs as shown in FIGS. 7B and 7D. 

Accordingly, if the button A (trigger button 10a) and the upper part of the X-Y pointing device 11 are depressed 
and the button B (trigger button 10b) and the upper part of the X-Y pointing device 11 are depressed, then the displayed 
state becomes as shown in FIG. 11 A. If the button A (trigger button 10a) and the lower part of the X-Y device 11 are 
depressed and the button B (trigger button 10b) and the lower part of the X-Y pointing device 11 are depressed, then 
the displayed state becomes as shown in FIG. 11 B. - 

Incidentally, the combination, order or the like of the depression of the trigger buttons 10a, 10b and the X-Y pointing 
device 11 for determining the displayed state or the like on the display screen of the LCD display 13a are not limited 
thereto and can be freely selected: 

As described above, according to this embodiment, the user can make the selection such that the image data 46b 
provided as the software on the disc 15 is reduced in size and displayed on the LCD display 13a, the control panel 
46a is displayed in the longitudinal or lateral direction on the LCD display 1 3a or that the functions of the respective 
keys of the control panel 46a are displayed by signs or in Japanese or English. Thus, even when the image data 46b 
is hidden by the control panel 46a on the display screen of the LCD display 1 3a, the image data 46b can be displayed 
fully by the user's selection or the user can select the displayed form of the functions of the respective operation keys 
of the control panel 46a displayed. 

According to the disc and disc reproducing apparatus of the present invention, the operation image data (control 
panel) indicating the operation keys such as STOP, PLAY/PAUSE, AMS (auto music scan) or the like are displayed on 
the display means in order to select the audio data or to operate the reproduction of the audio data and the operation 
image data are displayed on the display means together with the image data. Further, the image data is compressed 
and then displayed on the display means when the operation image data are displayed on the display means together 
with the image data. Therefore, the image data sequentially displayed upon playback of the audio data can be displayed 
together with the image data indicating the operation keys without being deteriorated from a visual standpoint. Fur- 
thermore, since the contents of the operation functions of the respective operation keys are displayed at least in the 
two display forms, the user can handle this disc reproducing apparatus more efficiently. 

Having described the preferred embodiment of the invention with reference to the accompanying drawings, it is to 
be understood that the invention is not limited to that precise embodiment and that various changes and modifications 
thereof could be effected by one skilled in the art without departing from the scope of the invention as defined in the 
appended claims. 
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Claims 

1. A disc reproducing apparatus for reproducing a disc (15) on which at least audio data such as sound, music or the 
like and image data (46b) such as pictures, characters or the like are recorded, comprising: 

memory means (35a, 35b) for writing therein image data (46b) recorded on said disc (15); 
means (34a, 34b) for compressing said image data (46a) stored in said memory means (35a, 35b) by selecting 
and discarding certain pixels of said image data (46b) and rewriting said compressed image data into said 
memory means (35a, 35b); 

display means (40a, 1 3a) supplied with a video signal generated on the basis of said compressed image data 
and displaying said compressed image data in the form of a reduced size image 

means for writing operation image data, representing a control panel (46a) having a plurality of operation keys 
used to select said image data (46b) or to operate a display of said image data (46b), from said disc into said 
memory means (35a, 35b), and reading out said written operation data together with said compressed image 
data; and 

means (39, 40a) for displaying said control panel (46a) generated by said operation image data on a display 
screen (13a) of said display means (13a, 13b) together with said reduced size image represented by com- 
pressed image data. 

2. A disc reproducing apparatus according to claim 15, further comprising means (39, 40a) for displaying contents 
of operation functions of respective operation keys of said control panel (46a) at least in two forms and selecting 
these forms. 

3. A disc reproducing apparatus according to claim 15 or 16, further comprising means (30) for selecting a position 
at which said control panel (46a) is displayed on said display screen (13a) of said display means (13a, 13b). 

\ 

Patentanspruche 

1. Plattenwiedergabevorrichtung zur Wiedergabe einer Platte (15), auf der wenigstens Audiodaten wie Ton, Musik 
oder dergleichen, und Bilddaten (46b) wie Bilder, Zeichen Oder dergleichen aufgezeichnet sind, aufweisend: 

eine Speichereinrichtung (35a, 35b), um in diese auf der Platte (15) aufgezeichnete Bilddaten (46b) zu schrei- 
ben; 

eine Einrichtung (34a, 34b) zur Komprimierung der in der Speichereinrichtung (35a, 35b) gespeicherten Bild- 
daten (46a) durch Auswahl und Entfernung bestimmter Pixel der Bilddaten (46b) und erneutes Schreiben der 
komprimierten Bilddaten in die Speichereinrichtung (35a, 35b); 

eine Anzeigeeinrichtung (40a, 13a), der ein auf Basis der komprimierten Bilddaten erzeugtes Videosignal 
zugefuhrt wird und die die komprimierten Bilddaten in Form eines Bildes verringerter GroBe anzeigt; 
eine Einrichtung zum Schreiben von Betatigungsbilddaten, die ein Steuerfeld (46a) mit mehreren Betatigungs- 
tasten reprasentieren, die verwendet werden zur Auswahl der Bilddaten (46b) oder zur Betatigung einer An- 
zeige der Bilddaten (46b) von der Platte in die Speichereinrichtung (35a, 35b) und Auslesen der geschriebenen 
Betatigungsdaten zusammen mit den komprimierten Bilddaten; und 

eine Einrichtung (39, 40a) zur Anzeige des durch die Betatigungsbilddaten erzeugten Steuerfeldes (46a) auf 
einem Anzeigeschirm (13a) der Anzeigeeinrichtung (13a, 13b) zusammen mit dem durch die komprimierten 
Bilddaten reprasentierten Bild verringerter GroBe. 

2. Plattenwiedergabevorrichtung gemaG Anspruch 1 , 

aufweisend eine Einrichtung (39, 40a) zur Anzeige des Inhalts von weiteren Betatigungsfunktionen jeweiliger Be- 
tatigungstasten des Steuerfeldes (46a) in wenigstens zwei Formen und Auswahl dieser Formen. 

3. Plattenwiedergabevorrichtung gemaB Anspruch 1 oder 2, 

ferner aufweisend eine Einrichtung (30) zur Auswahl einer Position, in der das Anzeigefeld (46a) auf dem Anzei- 
geschirm (13a) der Anzeigeeinrichtung (13a, 13b) angezeigt wird. 
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Revendications 

1. Appareil de reproduction de disque pour reproduire un disque (15) sur iequel au moins des donnees audio telles 
qu'un son, de la musique ou similaire et des donnees d'image (46b) telles que des images visuelles, des caracteres 
ou similaire sont enregistr6es, comprenant : 

un moyen de memoire (35a, 35b) pour ecrire dedans des donnees d'image (46b) enregistrees sur ledit disque 
(15); 

un moyen (34a, 34b) pour comprimer lesdites donnees d'image (46b) stockees dans ledit moyen de memoire 
(35a, 35b) en selectionnant et en ecartant certains pixels desdites donnees d'image (46b) et en re-ecrivant 
lesdites donnees d'image comprimees dans ledit moyen de memoire (35a, 35b) ; 

un moyen d'affichage (40a, 13a) qui recoit un signal video genere sur la base desdites donnees d'image 
comprimees et qui affiche lesdites donnees d'image comprimees sous la forme d'une image de dimension 
reduite ; 

un moyen pour ecrire des donnees d'image d'operation representant un panneau de commande (46a) com- 
portant une pluralite de touches d'operation utilisees pour selectionner lesdites donnees d'image (46b) ou 
pour activer un affichage desdites donnees d'image (46b) a partirdudit disque dans ledit moyen de memoire 
(35a, 35b) et pour lire lesdites donnees d'operation ecrites en association avec lesdites donnees d'image 
comprimees ; et 

un moyen (39, 40a) pour afficher ledit panneau de commande (46a) genere par lesdites donnees d'image 
d'operation sur un ecran d'affichage (13a) dudit moyen d'affichage (13a, 13b) en association avec ladite image 
de dimension reduite representee par des donnees d'image comprimees. 

2. Appareil de reproduction de disque selon la revendication 1 , comprenant en outre un moyen (39, 40a) pour afficher 
des contenus de fonctions d'operation de touches d'operation respectives dudit panneau de commande (46a) au 
moins selon deux formes et pour selectionner ces formes. 

3. Appareil de reproduction de disque selon la revendication 1 ou 2, comprenant en outre un moyen (30) pour se- 
lectionner une position a laquelle ledit panneau de commande (46a) est affiche sur ledit ecran d'affichage (13a) 
dudit moyen d'affichage (13a, 13b). 
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FIG. 7B 
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FIG. 7C 
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